Endocytosis of the mu opioid receptor reduces tolerance and a cellular hallmark of opiate withdrawal.
Morphine is unusual in its failure to promote robust desensitization and endocytosis of the mu opioid receptor (MOR), processes that for many receptors contribute directly to tolerance. This apparent paradox has led us to revise the idea that receptor desensitization and endocytosis are solely responsible for tolerance and withdrawal to morphine, and instead test the hypothesis that these side effects occur due to abnormally prolonged MOR signaling. We report here that MOR mutations that facilitate endocytosis reduce the development of cellular tolerance and cAMP superactivation, a cellular hallmark of withdrawal. Moreover, mutant receptors with reduced endocytosis produce exacerbated superactivation. These data demonstrate a critical role for receptor endocytosis in the development of adverse side effects associated with prolonged opiate use.